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(54) Title: ANTIVIRAL COMPOUNDS 



(57) Abstract 

Compounds of formula (I) or a pharmaceuti- 
cal ly acceptable sail thereof, in which R t repres- 
ents an aliphatic hydrocarbyl group; Ar repres- 
ents a substituted or unsubstituted aromatic nuc- 
leus ^ X represents -SO r or -CO* and Rj and Rj 
which may be identical or different represent 
moieties of formula (a), (b), (c), (d), (e), (O, (g), 
(h) or (i), wherein B represenu the residue of a 
nucleoside base of formula (A), (GX (C), (H) or 
(T), provided that when Rj and Rj both represent 
an unsubstituted moiety of formula (a), B repres- 
ents the residua of a nucleoside base which is of 
formula (A), (G), (Q or (H) are of value for their 
antiviral activity. 



ft t XArOP<0« 2 ><0«j>. (I) 
Ov3 - sQ^ ? 



(o) 



(») W 



"3 



(A) 



Docsnent p w nded by 

Ralph McElroy 
Translation Company 

Call l-*»iJl»TJ (ttmkt T«> 
ot (SUM7W7S1 immit Tm| 



^ 

oh )• OH 

NHf 0 ^2 



(H) 



"Co 



(T) 



WO 90/12023 



PCT/CB90/00542 



OS 



10 



15 



ANTTVtmt r/ypqjiflpj 
IMS ,„v.nt.o« r.. itM to antlvlr., ^pounds, th, Mlt 
.of proc.ss.s for th. production of such compound, M 
InttrmtdUt" usiful In such proems.. 

Whilst th. antiviral COfllDoun(J a2)dothyBltdtnt (A|T) (j • 

clinically to combat th. Human Immunod.f Icl.ncy Virus (HIV) it 
suff.r, from drawbacks. for „ iap ^ ^ ^ 

ctns. Compounds havt now h.#n f*.,** wki.w _~ 
r..«t. „» ,,,„«„„. " "°""» " 

weor<m,i y . ,», „„„„ ,„„„„„, Mwr1iM t <mtmM 

ZZlLZu »""■"•»""'" «»••»'• ««. ««- ..... . 

RlXArOP(OH 2 )(OR 3 ). 

t" which forwu R, r,pr.„ nt , ,„ .Hph.tlc hydroc.rbyl group 
t.g. m ilkyl roup which 1, pr.f.r.bly * C,-C 6 »!kyl group; 

Ar r.pr.s.ntl a substitute or unsubstltut.d aromatic nueltus- 

X r.pr.s.nts -S0 2 - or -CO- »nd 

R 2 and R 3 which, though usually Id.ntlcal may b. dlff.r.nt 
r.pr.s.nt mol.tl.s of formul. (.,. (b ). ( C ). <«, (t >. (f) . < g)< 

<h) or (1),: * 



xy O 9 r°V 

(0) W (0 
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wh.r.m 9 represents the residue of a nucleoside base of formula 
<A). (G), (C). (H) or (T): 



A 2 I i Hj 



(A) 



(H) 
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provided that when R 2 ,„ d r 3 both r|pr|jm ,„ unjubJt1tutt(J 
■Ditty of formula (a) B represents the residue of a nucleoside 
bast which Is of formula <A>, (G), (C) or (H). It will be 
appr.clat.d that (A), (6) , «). (H) and (T) represent the 
residues respectively of adenosine. guanine, cytoslne. 
hypoianthlne and thymlnt. 

Typically, Ar represents a benzene ring in which the relative 
disposition of the group R,x and phosphate substltuents is 
mutually uu. the ring usually carrying no further substltuents. 

When, however. Ar represents a substituted aromatic nucleus 
tach substltuent present Is generally $UC h that the compound 
hydrolysis readily to a corresponding phenol, R,XArOH which Is 
not Intolerably toxic. 
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Though Ar preferably represents an unsubstl tuted ben»ne 
ring. U p t0 four subst , tuents may carrlfd ^ ^ 

those of particular mttr.,t Including halogen e.g. cn , oMn< ' 
fluoroalkyl e.g. trlf luoromethyl . dlf luoromethyl . monofW 
methyl, alkoxy e.g. C r C 4 alkoxy. f luoroalkoxy. carboalkoxy e g 
C,-C 6 carboalkoxy. amino, and amldo. The alkyl group R, is 
generally .unbranched and Is typically a methyl group and X 
preferably represents a sulphonyl group. 

Moieties R 2 and R 3 of especial Interest Include: <i> _ (x) 
and particularly u>, (v). (vi) and <lx). 



OS 




HN^Y CH 3 
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It win b , appreciated that the moieties (1) -<»„ are found 
n expounds which .ay be represented by abbreviated nomenclature 
(H) d*C, (111) d*A, (iv) d^A, (v) d*T, (vi) ddl 

accord 0 an C T dS „ h 0f I* " ' * 
a cordanc. „,th , further aspect thereof by reaction between a 

Phosphorodlhalldate of formula III: R lX ArOP(0).Y 2 (wherein r 
represents halogen. .... chlorine) and a compound of formula « 2 0H 
(••9. azidothymldlne) or a derivative thereof e.g. , derivative 

In which a group In the nucleoside h»«. 

tft a . ' '* »" wk «^«u. as may be 

'0 he free amino group In cytos.ne. by acetylatlon. The reaction 
s usually conducted In the presence of , baj , 

azole and 1, typically conducted ,n an aprotlc solvent such ,s 
acttonltrllt. 

Alternatively. wh en X represent S0 2 . compounds of formula I 
ffl ' y b * produc,d ,ft "cordanc. with , further „^ et 0 f the 
present Invention by oxidation of a compound of formula IV 
R, ArOP(OXOR 2 )(OR 3 ) or of formula ( V): R lSO ArOP(0)(OR 2 )(0R 3 ) ' 
oxidation typically being carried out with , ^ , c1d 2 JUC h a, 
3-chloroperbenzolc acid. 
20 The present Invention further includes within its scope 
intermediates of formula IV and formula V. 

Compounds of th. present Invention find application in the 
treatment or prophyl.,1, of human retrovirus Infections and 
particularly Human Immunodeficiency Virus (HIV) Infection which 
25 gives rise to Acquired Immune Deficiency Syndrome (AIOS) 

Accordingly. 1„ a further aspect the Invention comprises a 
expound of formula I for use In therapy and In a yet further 
aspect of the present Invention the use of a compound of formula 
I for the manufacture of a medicament useful In the treatment or 
30 prophylails of a human retrovirus Infection, particularly HIV. or 
of Acquired Imnuno Deficiency Syndrome. 

The dosage form and amount can be readily established by 
reference to known treatment or prophylactic regimens. m 
general however the dosage of the compound of formula I will be 
35 lower than the corresponding amount of AZT and usually lies 
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"Ithln the range about SO to about 800 mg. 

HhUe It I, possible for the active compound of formula I or 

05 harmac.utlca. formulation. Foliations of the p resen 

IZT: ^ m,d, ' Cal COmPr,St «~"" *»«». 

-ith one or more pharmaceutical ly acceptable carriers thereof 

and. optionally, any other Ingredients which k. ♦.. 

ME It. synergistic with the compound of formula I, \ r '7ot* 
Carrier, m M st be pharmac.ut1ca.1y acceptable ,n the ,.„„ 0 f 

•M not d.l.t.rlou. to tht rtctpl.nt thtrwf. 

Th, pr,„„, ,„„„„„ th , r „ 6r , , urthif 

. for*,,.,,,, ewrl „„, , ea>pQ1 „ d of 

d L,T T fr " *" ° r ' ""™»»"«>>y .cc»,,bi. 

» t„ , ' ,0 """ r ' •«•-«-•'«''» « C ,0,.0„ 

carrier thereof. 

The formulations include those suitable for or.,, rectal 

20 sZl °\ (Ur,nt,r " (,nc,ud, "9 subcutaneous, intramuscular and 
20 Intravenous) administration. 

The formulation, may conveniently be presented In unit dosage 
form and may be prepared by any of the methods w.n known in the 
art of pharmacy. All methods Indud. generally th. step of 
bringing th. actlv. compound Into association with a carrier 
« which constitutes on. or mor. accessory Ingr.dl.nts. Usually, 
th. formation, are prepared by uniformly and Intimately 
bringing th. actlv. compound into association with a liquid 
carrier or with a finely divided solid carrier or with both and 
thtn If n.c., S ,ry. shaping th. product Into d.str.d formulations. 

Formulations of th. present invention suitable for oral 
administration may be presented as dlscr.t. units such as 
«P»ul.s, cachets, tablets or loz.ng.s, ..ch containing a 
pr.d.t.rmm.d amount of th. actlv. compound; as a powd.r or 
granul.s; or a suspension in an aqueous liquid or non.aqu.ous 
liquid such as a syrup, an .lliir. an emulsion or a draught. Th. 
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active compound fflay Jlso b< prejented aj a beiu$t ^^^^^ ^ 

wlth^T'" ^ b " ^ COmDre "' on or "«"<»"■. optionally 

with one or .or, accessory 1n g redlents> Comorejsed Ub| 

be prepared by compressing, ,„ , sutm) , * 

compound ,n a fr,-f,ow,ng form such „ , powdtr cr £ ' 

optionally m1,.d with a binder. ,ubr, c ,nt. Inert diluent surface 

active or dispersing agent. Moulded tab.ets may b . mad , b 

moulding, in a tntuhi. . . " Dy 

a ""irurt of the powdered active 
compound with any suitable carrier. 



A syrup may be made by adding the active compound to a 
concentrated, aqueous solution of a sugar, for example sucros, 

«ngr,d nt(s> may , nc ,ud t flavouring,, an „.„ t t0 rtt|r J 

o.ub.Hty of any other Ingredient, such a, a poTyhydrlc alcohol 
for example glycerol or sorbitol. 

Formulation, for rectal administration may be pr.,.nt.d as a 
suppository with a usual carrier ,uch a, cocoa butttr 
20 Formulation, suitable for parental administration 
conveniently comprl,. a serll. aqutou, preparation of the active 
compound which 1, preferably isotonic with the blood of the 
recipient. 

In addition to the aforementioned Ingredient,, formulation, 
of this invention, for example ointment,, cream, and the like 
«y intlud. on, or more acce„ory Ingredients selected from 
diluent,, buff.r,. flavouring agents, binders, surface active 
«9tnts. thickener,, lubricant,. pre„rvat1 v., (including 
antioxidant,) and the like. 

The present Invention 1, 111u,trated by the following Example- 

Preparation of a.fm.|>| lv i tu1nhnHw i ^ Bh<>ttul ^ 

h. <-(HtrhvMnlnhnnvl)nh. wt >i ^ B h ft r ft H <r m ftrl1itt 

4 -(HethYlfh1n?Dhtnv1 nhmnhoradtrM* f1 rt i rt To t , 0 1ut1on of 
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freshly distilled phosphoryl chloride (45 ml. 0.5 mol) and 
1-ffl.thyl imidazole < 0 .1S ml). 1, added 4-< m , t hy| th1o)ph,nol (14. 
0.1 mol) and the solution 1s heated under reflux for 20 h The 
excess of phosphoryl chloride is removed by distillation and the 
residue distilled under reduced pressure to give the product (11 
g. 421 yield); bp 135-142'C (2 mm Hg) 1 H NMR (COCK) 6 2 39 (3H 
s. SCH 3 ), 7.22 (4 H. s. phenyl). 

«-<HethYMw1nhQnvi)nhfnol. To a solution of 4-<». t h y , tf5 . c; _ 
phenol (7.0 g. O.OS mol) in 301 aqueous methanol ( 100 ■V)' at "o'C 
is added a solution of sodium perlodate (10.7 g. 0 .05 mmol ) and 
the resulting suspension Is stirred for 30 mln. Water (500 ml) 
1$ then added and the precipitate removed by filtration Th. 
filtrate Is cooled to 4'C and a further portion of sodium 
perlodate (10.7 g, O.OS mmol) added and the resulting suspension 
stirred for 48 h when a further portion of sodium ptriodate (5.35 
9. 0.025 mmol) Is added. After stirring for a further 18 h. the 
precipitate is removed by filtration, tht filtrate extracted with 
ether which Is evaporated to dryness and the residue Is purified 
on a silica column using chloroform methanol. 9:1. as eluent to 
give the title compound (2.75 g. 321 yield). Anal. (C 7 H 8 0 3 S). 

4 -<HetflYhlllffhonv1)nhPnvl nhntnhnr a(11 c h1 Q r1rt a ». 4-(Methyl- 
thiophenol (3.0 g. 17 mmol) is heated under reflui with freshly 
distilled phosphoryl chloride (13.35 ml. 87 mmol) and 
1-mtthylt.ldMolt (O.OS ml) for 20 h. Th. excess of phosphoryl 
chlortdt is removed by distillation and the residue is distilled 
under reduced pressure to give the title compound (bp 185*C. 1 m 
«9> « a yellow oil which solidifies on cooling (500 mg. lot 
yield). Anal, (free acid C 7 H 9 0 6 S) C.H. 

30 B - MfflfthvMulPhonvDphenvi m« M'.^ d otiwmMin.s'.,,! } _ 
Photnhaf , 

4(methyl sulphonyl )phenyl phosphorodl ch lor 1 date (52mg 0.18 
™»1>. 1-methyl Imidazole (0.08ml 0.92mmol> and dry acetonitrlle 
<3m1.) are stirred for 5 minutes at room temperature under dry 
35 nitrogen. The addition of Azido thymidine (80mg 0.3 mmol) in 1ml 
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o dr, .ctonltrn. folio-,. The resulting mpmfon , f 

CTIO Of the reaction rtltU r. shows only 25 X of the slower 
""vlng spot ,n CHCl 3 :H.oH (9:„. At tht , stag , 4nothfr 
equivalent Of 4-<methyl sulphonyl ) 0 heoy1 phosphorodlchlor.date and 
1-methyl imidazole In dry ac.tonltrll. „ lddtd and thf pfaetlon 
■»«turt | S stirred for a further 48 hour,. Tic then shows « 
901 conversion to the slower moving component. After addition of 
Pfcos^u buffer uSmi. pH6.0) the mixture is extracted with 
10 chloroform. (4 x 10ml). The chloroform extract, ar, with 
-ater and then dried over magnesium sulphate. The chloroform is 
evaporated under reduced pressure and the residue ,s applied 
pr.-,b,orb.d onto silica gel. to a short silica gel column (80," 
type 7734). The column Is .luted *,th chloroform : methanol' 
'5 (9:1). The appropriate fractions are concentrated* to give a 
white solid <115mg.. 521). 

('H)S(d 6 0MS0): 11.36(2H.S.NH). 7. 9S(2H.d.ph.nyl ) 7.5S(2H d H-6> 
7.45(2H.d. P h.nyl). 6. 14<2H,t.-H-1 ' ). 4.4S<2H...i- 3 l)' 

20 4.04<2H.m,H-4 ). 3.42<4H.m.H- S 1 ) . 3.21 <3H. S .S0 2 CH,> 

2.44(4H.m,H-2'), 1.7K6H.S. CH3) 3 

Found: C. 42.9: H, 4.S: N. ,8.9: C 27 H 31 N 10 o 12 PS requires C. 
43.2: H. 4.16: M. 18.66. 
25 Ha» < B *r» r||r 

H/Z 7SI (H*H)*. 773 <M*Na)*. 

Preparation nf 4.(Hethvi*uinh,v,wn W h r , vl h1 « f--> Tlf1 n 

^Ym1tf1^V-YUnhQ»h<ltt via 4-fm,thvlthiM^ u . m]m 
30 4-Mtthylth1o)phtnyl bis O'-azldothymldln-S'-yl > phosphate 

<U4 mg. 0.2mmol. prepared by reaction of 4-<mtthylth1o)phenyl 
phosphorodlchlorldate (Example 1A) with aztdo thymidine) Is 
dissolved In dry tthanol and cooled to O'C. A solution of 
3-chloropero»ybenzo1c add (107mg, 0.6 naol) In dry tthanol 
35 (lSal) is added dropwijt with stirring over 15 minutes. The 
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T, " h 00 " St0ftd ° Vtrn,9ht " S ' C - this 
•nod Tic Cchloroform-methano. (9:„> shows 901 conversion 

1J ^ COmP ° nMt - Th * J ° ,V,nt ,J "«»«tid under 
d pressure and the residue „ applied, pr.-absorbed onto 
1'lca gel. to a silica gel column <l 0 g, type 9385). The column 
s .luted with ch.ororornMn.th.nol <9:1). The appropriate 
fractions are concentrated and purified further us1ng t „ 
chromatotron < 2mB p„ t ,. same solvent system). The product U 
isolated as a white solid (105mg. 701). 
10 A sample of the compound «-<m.thylsu1 P honyl)pheny1 b)$ 

3 -«1dothym,d.n.5-- y , phosphate „ shown by „p LC ^ t ,„ 
reverse „„,,. chromatography to consist, of 4 components • 
azldothymidln. (All) as a minor component. 4-<„,,thy,su1phonyn 
P .ny, bis 3. azldothymldln-5^1 phosphate, th. Utter compound 
without th, side chain on th. .,t.r llniag. and an unld.n'tlf led 
component. 

The sample, considered of ad.qu.t. quality for antiviral 
testing is assayed as follows: 
Antl-HTV T. n1nfl 

Th. assays ar. carried out In 96 well (mlcrotltr.) pa„.„ 
using th. MT4 cell line. ,„f, e t.d with I0TCID50 of HIV 3B Th. 
antiviral activity and cytotoxicity of .ach compound Is assay.d 
s1multan.oui1y. Thr.. compounds ar. , cr ,.„.d on each panel 
Each compound Is t.st.d at 100.0. 10.0. 1.0 and 0.1,*. unl„, 
oth.rwl,. ,tat.d. AZT is includ.d in each assay as a positive 
control 4t 10.0. 1.0. 0.1 and O.OI^M. 

Tht antiviral activity (In inf.ct.d ells) and cytotoxicity 
(to uninfected Mils) of each compound Is d.t.rmln.d by measuring 
th. number of vUblt ells r.malnlng aft.r 5 days Incubation of 
37*C and comparing the* with Inf.ct.d or uninfected controls. 
Th. nu»b.r of vlabl. cells d .t.rm1n.d by th. addition of th. 
t.trazollu. dy. MTT. MTT uptak. and conversion to a blu. 
Formazan derivative has been shown to be linear with vlabl. cell 
numb.r. Followlnj MTT addition, th. ells ar. solubllls.d with 
acidified isopropanol and th. extent of MTT conversion |, 
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measured spectrophotometries! ly . 

Antiviral activity is apparent through the ability of 
compounds to protect the cells from virus Induced cytopathic 
effect. The result Is reported as the percentage of cells 
protected at a given drug concentration. 

The results of the assay are shown in the Table 



TABLE 

X Protection 

Concentration 

10 of BTG 1704: i 0 0 10 1.0 0.1 0.01 O.OOluM MTC 

Antiviral Activity: 131 791 911 911 211 91 100wM 

It can be seen from the table 1 that concentrations of BTG 
1704 between 0.1 and lOuM offers significant protection of MT4 
cells from HIV-1 cytopathic effect.. The toxic concentration of 
the drug is estimated to be about lOOpM. This is not however a 
quantitative test for cytotoxicity. 
Exa mple 3 

«-(Hethv1su1nhonvl)nh»nv1 M< <?■ v.diH.h ydrfi.? ■ y.^^ 
CVt1d1n-5'.vl)nho< P h>r» 

20 H 4 -acttvl-2' V-dldehvdro.?' V.d.o.vrvMH^. . 2 ., 3 ._ d , d ,. 

hydn*2\3'-d1deoxycyt1d»ne (36.2 mmol) is suspended into dry 
methanol (10000ml > and heated to reflux. Dry acetic anhydride 
(10 ml. 106 moo 1) is added 4 times at every hour (total amount 40 
■1. 0.42 Ml). The reaction mixture is finally stirred for 6 nr. 

25 at rifluxed temperature and then left overnight at room 
temperature. The precipitated crystal Is filtered out and washed 
with ethanol. (731 yield). 

«-<HtthvUM0)nhfnv1 his (N 4 -aettvU?- V.rfM ehvdro.?' V- 
did»o»vfvtM1n.S'.vl)nho«nh»t. 

30 4.(methy1thto)phtny1 phosphorodlchlorldatt. dry 1-methyl- 

Imldazole and dry acetonltrllt are stirred vigorously for 5 mln. 
and then added to a solution of N 4 -acety1-2' .S'-dldthydro^' ,- 
3'-dtdeoxycyt1d1nt In acetonltrlle. After stirring for several 
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hours at room temperature, phosphate buffer i s added (pH 6.0) and 
the mixture is extracted with chloroform. The chloroform 
extracts are washed with water and then dried over magnesium 
sulphate. The chloroform is evaporated under reduced pressure 
and the residue Is applied, pre-absorbed. onto silica gel. to a 
short silica gel column. The column Is eluted and the resulting 
material Is further purified using a chromatotron (2 mm plate). 
The product Is then Isolated. 

4-(Hethvlth1o)Bh>n W 1 h h (2' V-rtlri.h»Hro. 2 . 3 ._ 
'0 dldeogy-cvtldtn.S'.i/l inh^phfltf 

4-<Methylth1o)pheny1 bl s(N 4 -acetyl-2' .3*-d1dehydro-2' .3'- 
dldeoxycytldin-S'-yDphosphate Is stirred with potassium 
carbonate/methanol solution for 20 hrs. at room temperature. 
After this period the solvent Is evaporated under reduced 
pressure and the residue 1$ applied, pre-absorbed. onto silica 
otl. to a short silica gtl column. The column Is eluted Ind the 
product Is Isolated. 

<>(HethYhii1nhonv1)nhenv1 hi«?» v.di^hvHr^-p' r _ 
d1deoxvcvtHin-S'-»n W h rt , H h iTt 

20 4-(Methy1th1o)phtnyl bts(2' ^'-dldehydro^' .3'-d1deoxycyt1- 

dln-S'-yDphosphate is dissolved in dry ethanol and cooled to 
O'C. A solution of 3-chloroperoxyben*o1c acid Is added dropwise 
with stirring over 10 mln. and the mixture is stored for 15 hrs. 
at 5'C. After this period, TLC shows complete conversion of 

25 starting material to a major component together with a minor 
impurity. .Tht solvent 1$ removed by evaporation under reduced 
pressurt and tht residue Is applied to a 2 on chromatotron plate 
In a small volume of chloroform, and then eluted. This 
purification step is repeated and the product Is Isolated. 

30 EnamaU a 

MHtthvhnlnhnnvDnh.nvi i»n<?» V-dHMwHr*.?' v-din.*™- 
aden Q «1n.<'_yl) nhfnn(l|irt 

*-<Me thy I sulphonyl ) phenyl phosphorodlchlorldate (86 mg, 0.3 
mnol), dry Umethlylnldazole (0.13 ml. 1.4 mnol) and dry pyridine 
35 (20 al) are stirred for 5 «1n. and then added t 
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2\3'-d1dehydro-2'.3'-d1deoxyadenos1ne (100 mg. 0.4 rrwl) The 
reaction mixture Is stirred vigorously for 13 hrs. at room 
temperature. T.l.c. shows a 501 conversion of starting 
material to a slower-moving component. a further portion of 
05 phosphorylatlng agent" (86 mg. 0.3 mo\ and 0.13 ml. 1.4 mmo. 
l-m.thyllmid.20le) Is added and the reaction 1, again stirred for 
24 hours. After this period, t.l.c show, still u 5 0t 

conversion tn ... 

' ""went. The reaction mixture 

is evaporated to dryness under reduced pressure. The residue is 
10 app led. pr.-absorb.d onto sl.lc, gel. to , s.llc. gel column and 
eluted with ch1oroform:m,thanol n 0 :l). The required fraction, 
are collected and evaporated to dryne,,. and then d1,solved in . 
minimum of chloroform and triturated with addition of h.x.ne to 
give the product (23 mg. 16X yield). 
15 NMR <Sn f rtHim : 6(d 6 0MSO) 3.19(3 H, ,. S0 2 CH 3 >. 4.24 (2 H s 2x 
H-5'). 5.04 (2 H, ,, 2x H-4'). 6.26 (2 H, t. 2x H-l ' ) , 6.42 (2 H 
2x H-3'. 6.96 (2 H. s. 2x H-2'). 7.32 (4 H. d. 2x NHO 
7.22-7.77 (4 H. dd. phenyl). 8.07 (2 H. d. 2x h-2). 8.16 (2 H s 
2x H-8) ' ' 

20 MB Ha» ^nfrtnim: m/z 683 CM ♦ HJ* 
g«""«1» « 

MHttfrvhlllnhonyl)nhfnvl hi«c>» v- ff!t1 po ,v 1 H, HW .i,. < ._ Yn 
photnh*^ 

4-(Mtthy1 sulphonyl )phenyl phosphorodlehlorldate (87 mg o 3 
25 mmol), dry 1-mtthyl Imidazole (0.13 ml. 1.4 mmol) and dry pyridine 
<20 .I) ar. stirred for 5 mln. and then added to 
2\3'-d1deoxyadenos1ne (120 mg. o.S mmol). The re.ctlon mixture 
1$ stirred for 16 hours at room temperature under a stream of 
nitrogen. T.l.c. shows 401 conversion of starting material 
30 to a , lower-moving .-component. A furthtr portion of 
"Phosphorylatlng agent" (87 mg. 0.3 mmol and 0.13 ml. 0.3 mnol 
l-methyl Imidazole) is added and tht reaction mixture Is again 
stirred for 24 hours. Tht reaction mixture 1, evaporated to 
drynts, under reduced pressure. Tht residue is applied. 
35 pre-absorbtd onto silica gtl. to a silica gel column 
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chromatography and eluted with dlchloromethanermethanol (20:3). 
NM* Spectrum: 5(d 6 0MSO) 2.08 (4 H, m. 2 X H -2'). 2.80 <4 H, m, 2* 
H-3*>. 3.92 (4 H. m, 2x H-S'). 4.26 (2 H. $. 2x H-4'). 6.24 (2 H 
m. 2x H-D. 7.26 (4 Ht S. 2* NH,). 7.31-7.84 (4 H. m. phenyl)' 
05 8.13 (2 H. $. 2i H-2). 8.27 (2 H, j. 2x H-8). 
FAB H»« f. n »et r „m- m /j 687 [M . HV 
Exampl* « 

4-Htthvl snlnho nu] )phtnvl bU(?' V -HU.h»^.. v -i. ... 

■ .. .. .. w— ..i -uiuimy. 

10 4-(Methy1 sulphonyl phosphodlchlorldate (58 mg. 0.2 mmol). dry 

1 -methyl imidazole (85 yl . 1.0 mmol) and dry acetonltrlle (5 ml) 
are stirred vigorously for 5 min. and thtn addtd to a solution of 
2'.3 , -d!dehydro-2\3'-dldtoiythymidlnt (70 mg. 0.3 mmol) In dry 
acttonltrllt (5 ml). Afttr stirring for 17 hours at room 

15 ttmperaturt undtr a stream of nitrogen. t.l.c. 
(ch1oroform:methanol-10:l) shows cj. 601 conversion to a 
slower-moving component. A further portion of "phosphorylatlng 
agent" (22 mg. 0.1 mmol and 0.4 ml. 0.4 mmol 1-methy1lmldazole> 
»s addtd. and after stirring for 26 hrs.. a further portion of 

20 "phosphorylatlng agent* (13 mg. 0.05 mmol and 0.4 ml. 0.4 nrnol 
l-methylfmldazole) Is added. The reaction mixture Is stirred at 
37'C for 18 hours, but t.l.c. shows the conversion of 601 Is not 
Improved at all. After addition of phosphate buffer (20 ml. pH 
6.0). the mixture Is extracted with chloroform. The organic 

25 layer Is dried (magnesium sulphate), then evaporated to dryness 
under reduced pressure. The residue Is purified by silica gel 
column chromatography with ether:methano1 (5:1) as eluent to give 
the product (35 mg. 341 yield). 

NHR SPtCtrim: 6(d 6 0MSO) 1.65 (6 H. d. 2x CH 3 ). 3.25 (3 H, s 
30 S0 2 CH 3 ). 4.35 (4 H. m. 2x H-5'), 4.95 (2 H, s. 2i H-4'). 6.05 
<2H. m, 2x H-3'>. 6.40 (2 H. m. 2x H-2'). 6. 85 (2 H, s, 2.x H-1'). 
7.2S-7.40 (4 H. dd. phenyl), 7.90 <2 H. a. 2x H-6>. 11.35 (2 H. 
d. 2x HH). 
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F *B HjH SnrrtrTif: m/r 665 CM ♦ H]* 

Elemtntal An*\ 

£flUnd: C. 48.9 ; H. 4.6 ; N. 8.5 

C 27 H 29°12 N 4 p S requires 

05 C - «••« I H. 4.4 ; N. 8.41. 
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CLAIMS 

I. A compound of formula I or a pharmaceutical^ acceptable- $al t 
thereof : 

J 

R 1 XArOP(OR 2 )(OR 3 ), 

in which formula ft, represents an aliphatic hydrocarbyl group; 
Ar represents a substituted or unsubstltuted aromatic nucleus- 
OS x represents -S0 2 - or -CO- and 

P« anrf 0. uKUk .... . ... 

c -.- -j — ... „« •unities or oirrerent represent 

moieties of formula (a), (b). (c), (d). (.). (f>, (g) , (h) or m . 



Ov B o v B 




W (» (c) 



(d) ( e) 
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<A), (G). (C). (H) or (T): 




OS 



10 



IS 



provldtd that whin R 2 and R 3 both nprtsmt an unsubstltuted 
moiety of formula (a) B represents tht nsldui of a nucleoside 
base which 1$ of formula (A>, (C), (C) or (H). 

2. A compound according to Claim 1. In which Ar represents a 
substituted or unsubstltuted benzene ring. 

3. A compound according to Claim 2. In which the group R,x and 
phosphate substltutnts have a mutually UM£1 disposition. 

4. A compound according to Claim 1. In which Ar represents a 
substituted aromatic nucleus which Is such that the compound I 
readily hydrolyses to a corresponding phenol R,XArOH which Is not 
Intolerably to«1c. 

5. A compound according to Claim 1, In which A represents a 
benzene ring carrying one or more substltutnts which may be 
Identical or different and which art halogen, fluoroalkyl, 
alko*y. fluoroalkoxy. carbcalkoxy, amino or ami do. 

6. A compound according to Claim 1 in which X rtprtstnts a 
sulphonyl group. 
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7. A compound according to any preceding Claim, m which R 2 and 
R 3 Independently represent moieties of formula (a) (b) (d) or 

(f). 

8. A compound according to Claim 7. In which R 2 and R, 
independently represent the moiety of formula (f) as hereinbefore 
defined. 

9. A compound according to Claim 7, In which R 2 and R, 
independently have any of the formulae (!) to <x>: 
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05 



»0. A compound according to Claim 9 . in which" a , „ „ 
independently represent formula. (,,. < v) . (vt) Qr \J 2 M °> 

H. 4-(,,eth y lsulDhonyl)ph,ny. bis <3'-.z,do thymld1n-S'-y. ) 
phosphate. 7 

12. 4-(Heth yl ,ulphony1) P hen y l bis (2' .3'-d1deh y dro-2' 3- 
cytldln-S'.yDphosphate. * 3 " d,a,0,y 

13. 4-<M.th y i,ulphon y i)p„.n y i b.s(2' . 3 '-d1deh y dro-2- . 3 '-dideo«v 
ad.nos»n-S'- y ])phosphate. «'«oiy- 

io ;; es ;;;::r 

15. 4-M.th y i,ulphonyl) P hen y l b1s(2' , 3 '-d1dehydro-2' 3'-d1deo«v 
thymidln-S'-yDphosphate. <"dto«y- 

16- A prow., for the production of a compound of formula I which 
comprise, reacting a phosphorodlhalidatt of formula III 
•5 III: fi,XAr0P(0)Y 2 
In which formula: 

«! represents an aliphatic hydrocarb y l group 
X represents -S0 2 - or -CO- and 
Y represents halogen 
20 , cowogM „ fwm ,„ , 20)| Rj m)iij ^ h|rt( 

f M . or , <,.„»„„. „ , , r0 „, „ AM 

base of R 2 is protected. 

".A process according to Claim , 6 . ,„ which the nucleoside base 
m «2 1$ cytoslne protected by acetylatlon. 

18. A process according to Claim 16 or 17, ,n which th. reaction 
1$ conducted In the presence of a base. 

19. A process according to Claim 18. In which the base is 
1-mtthyl imidazole. 

20. A process for the production of a compound of formula I m 
"hlch a compound of formula IV R^ArOPCOXORjXOR,) or of formula 
V R 1 SOArOP(0)(OR 2 )(OR 3 ) In which formula. Rj , Ar. R 2 and R, are 
as hereinbefore defined art subjected to oxidation. 
21- A process according to Claim 20. In which osldatlon is 
tfftcted by a ul acid. 



25 



30 
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22. An Inttrmtdlatt of formula IV as htrtlnbtfort dtflntd. 

23. An Inttrmtdlatt of formula V as htrtlnbtfort dtflntd. 

24. A compound of formula I as htrtlnbtfort dtflntd for use In 
thtrapy. 

05 25. Tht ust of a compound of formula I as htrtlnbtfort dtflntd 
for tht manufacturt of a mtdlcamtnt ustful 1n tht trtatmtnt or 
prophylaxis of a human rttrovlrus Inftctlon. 

26. A mtthod for tht trtatmtnt or prophylaxis of a human 
rttrovlrus Inftctlon which eomnr1«t* jterlr.g to in 

10 Individual 1 nf tcttd with tht virus a compound of formula I In an 
amount tff tctlvt to Inhibit or prtvtnt viral rtpllcatlon. 

27. A mtthod for tht trtatmtnt or prophylaxis of a human 
rttrovlrus Inftctlon which comprlsts trtatlng blood Inftcttd with 
tht virus with a compound of formula I In an amount tfftctlvt to 

15 Inhibit or prtvtnt viral rtpllcatlon. 

28. A mtthod according to Claim 26 or 27 In which tht virus Is 
Human Immunodtf Icltncy Virus (HIV). 

29. A formulation for tht trtatmtnt or prophylaxis of a human 
rttrovlrus Inftctlon which comprlsts a compound of formula I 

20 togtthtr with a pharmactutlcally acctptablt carrltr thtrtfor. 

30. A formulation according to Claim 29, In dosagt form. 
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